Two cholesterol derivative-based PEGylated liposomes as drug delivery system, study on pharmacokinetics and drug delivery to retina.
In this study, two cholesterol derivatives, (4-cholesterocarbonyl-4'-(N,N,N-triethylamine butyloxyl bromide) azobenzene (CAB) and 4-cholesterocarbonyl-4'-(N,N-diethylamine butyloxyl) azobenzene (ACB), one of which is positively charged while the other is neutral, were synthesized and incorporated with phospholipids and cholesterol to form doxorubicin (DOX)-loaded liposomes. PEGylation was achieved by including 1,2-distearoyl-sn-glycero-3-phosphatiylethanol-amine-N-[methoxy-(polyethylene glycol)-2000 (DSPE-PEG2000). Our results showed that PEGylated liposomes displayed significantly improved stability and the drug leakage was decreased compared to the non-PEGylated ones in vitro. The in vivo study with rats also revealed that the pharmacokinetics and circulation half-life of DOX were significantly improved when liposomes were PEGylated (p < 0.05). In particular, the neutral cholesterol derivative ACB played some role in improving liposomes' stability in systemic circulation compared to the conventional PC liposome and the positively charged CAB liposome, with or without PEGylation. In addition, in the case of local drug delivery, the positively charged PEG-liposome not only delivered much more of the drug into the rats' retinas (p < 0.001), but also maintained much longer drug retention time compared to the neutral PEGylated liposomes.